suMMARY The effect of isonicotinic acid hydrazide (INH), a potent haem inhibitor, on globin chain synthesis was studied in reticulocytes from the following groups of patients: four non-thalassaemic patients (group i); five thalassaemia heterozygotes (group ii); three Hb S/P thalassaemia heterozygotes (group iii); and two additional patients-one with homozygous /B thalassaemia and the other with thalassaemia intermedia (group iv). This was done to determine whether haem inhibitors depress a globin chain synthesis. 
P3s chain) and a substantial drop of the a:,B or /3s ratio in samples with INH (median 1 16) To remove ethanol contained in the (3H) leucine solution, its original solution was freeze dried and the solid rediluted in a small volume of incubation mixture. The incubation was stopped two hours later by adding a large volume ofice cold reticulocyte saline in which the cells were washed four times at 4°C.
Globin preparation, globin chain separation, and the determination of radioactivity incorporated in globin chain were done as described previously.2023 Briefly, whole cell globin was prepared by the acid acetone method and the globin chains were separated using carboxylmethyl cellulose (CM23-cellulose) in 8M urea and 50 mmol I`2-mercaptoethanol with a linear Na2HPO4 (starting buffer 5 mmol I' strong buffer: 40 mmol I') gradient at pH 6-8.
Chalevelakis, Yalouris, Lyberatos et. al. Student's t test, paired t test, Wilcoxon's test for paired observations and the Spearman rank correlation coefficient test were used for statistical analysis.
Results
The results are given in tables 1-3 and figs 1-2. To determine the optimal INH concentration required to inhibit haem synthesis sufficiently, four peripheral blood samples from a thalassaemic patient (case 5) were incubated with 0, 10, 20 and 40 mmol I-'. The progressive increase of INH concentration resulted in a gradual reduction oftotal counts ofboth a and ,B chains as well as of the a:f ratio (fig 1) . The higher inhibitory concentration of 40 mmol 1-' was selected for the rest of the procedure.
DETERMINATION OF RADIOACTIVITY
Aliquots of 0-2 ml from each fraction were mixed with 1 ml water and 10 ml scintillation fluid24 and counted for 10 minutes. The results were expressed as total counts incorporated into each chain/minute/ml (cpm/ ml). In the samples containing INH (table 3 ).
-0. 
Discussion
INH inhibits haem synthesis by depressing aminolevulinic acid (ALA) synthetase,525 which is the first and rate limiting enzyme in the haem synthesis pathway, resulting in a depletion of intracellular haem. Previous studies on the effect of INH and other haem inhibitors on human globin chain synthesis are few and the results conflicting. Thus a remarkable depression of the a:f ratio was found in normal reticulocytes incubated in the presence of lead" and in reticulocytes from patients with ,B thalassaemia or Hb S/f thalassaemia incubated with ethanol.'2 Furthermore, in sideroblastic anaemia, a haem deficiency condition, a diminished a:fi synthetic ratio has been found. 2627 The addition of haem to the incubation mixture stimulated considerably the synthesis of both globin chains and particularly that of the a chain, resulting in an increase of the a:# ratio.
More recently, however, it has been suggested that in haem deficiency conditions such as sideroblastic and iron deficiency anaemia or after specific inhibition of haem synthesis with INH (4 mmol 1-'), the a:p synthetic ratio remains within the normal range without an important stimulatory effect of exogenous haem on globin chain synthesis. '3 Our work has clearly shown that INH, a potent haem inhibitor, significantly inhibits globin chain synthesis up to 97% of control values in non-thalassaemic and thalassaemic reticulocytes (table 1). This Table 3 Effect ofINH and hemin on a and ,B (f') (y) globin chain synthesis and a:fl (f') (y) ratio in reticulocytesfrom heterozygous fi thalassaemia Hb S/P-thalassaemia heterozygotes, homozygous I thalassaemia and thalassaemia intermedia. The controversy over the association between haem and globin chain synthesis in haem deficient reticulocytes in man must be cautiously studied before being attributed to methodological differences alone. It is essential, however, (a) to ensure that haemin is completely dissolved; (b) to preincubate the cells for at least 30 minutes (to decrease intracellular haem concentration) before adding the labelled aminoacid; and (c) to rely only on samples with a good chromatographic separation and high incorporation of labelled amino acid.
In conclusion, INH effectively inhibits globin chain synthesis with preferential inhibition of a chain synthesis in all cases studied and a noticeable correction of the globin chain imbalance in ,B thalassaemic reticulocytes. The inhibitory effect of INH is reversed by adding exogenous haem. These findings suggest that there is a close relation between haem and globin chain synthesis in reticulocytes in man which should be investigated further because a new approach to the treatment of homozygous f thalassaemia with an excess of detrimental free a chain in erythroid cells may be possible.
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